In this study, we show that robust and tunable acoustic asymmetric transmission can be achieved 12 through gradient-index metasurfaces by harnessing judiciously tailored losses. We theoretically prove 13 that the asymmetric wave behavior stems from loss-induced suppression of high order diffraction.
. However, they are in general either bulky or 
FIG. 2. Calculated acoustic pressure fields at ±25
• of incidence. The left shows the transmitted field with negative incidence (−25
• ) and the right shows the transmitted field with positive incidence (+25
• ). The axes are normalized with λ. 
81
We begin with the lossless case as depicted in Fig. 1 ure 2(a) shows the acoustic pressure field immediately 87 behind the GIM for oblique incidences at ±25
• . It can be 88 seen that the overall transmission in the far-field is almost 89 the same for these two cases in terms of the magnitude.
90
Now we introduce an isotropic loss in the metasurface 91 unit cells, such that n i = (1 + (i − 1) λ 0 /mh) (1 + γj).
92
The corresponding acoustic pressure fields for a loss fac-
93
tor γ = 0.14 are displayed in Fig. 2 field for each diffraction order is presented in Fig. 2(c) .
113
The 
where θ t and θ i are angles of refraction and incidence, by the phase gradient ξ. Fig. 3(a) .
182
The advantage of this type of structure is that the loss ef- According to the phase profile [cf. Fig. 3(b) ], 6 units 207 are selected with a step-size of π/3 to construct the GIM.
208
The average effective loss factor of these unit cells is es- To quantify the performance of the prototype, we fur- 
